SUMMARY A group of patients with myoclonus is described whose jerks are preceded by a bilaterally synchronous, frontocentrally predominant, negative cerebral potential in the EEG. This potential may be a slow wave with variable timing in relation to EMG bursts, and in this circumstance the muscle jerks are usually small amplitude and multifocal ("minipolymyoclonus"). The cerebral negativity can also be shorter in duration and time-locked to limb jerks, which are larger in amplitude and more widespread. We propose that the physiology of this distinct form of myoclonus is similar to that of primary generalised epilepsy.
Myoclonus has been recognised in association with bilaterally synchronous discharges as recorded by scalp EEG. These paroxysmal discharges may assume a variety of forms: the regular 3 Hz spikewave activity of classic petit mal;' atypical, slower spike-wave paroxysms;23 diffuse spiking, spikewave, or polyspike wave as seen in myoclonic epilepsies or numerous encephalopathies;4 5 generalised, individual small amplitude " spikes" ;6 rapid 30 Hz central sinusoidal rhythms;5 or the more continuous rhythmic delta activity of a generalised cerebral disturbance.7 Recently, the categorisation of myoclonus into electrophysiological types68-12 has been facilitated by computerised methodology involving jerk-locked averaging of EEG data. '3 We now report a series of patients whose myoclonus was associated with a bilaterally synchronous electrocerebral event.
chronic epileptic/myoclonic disorders were selected for the purposes of this report on the basis of similarity of their jerk-locked EEG data (table 1) . Six patients conformed to the clinical picture of the atypical spike-wave syndrome of Lennox and Gastaut;23 two of this group had additional major signs of perinatal encephalopathy (cerebral palsy), and a third had a left temporal lobectomy for a chronic encephalitis. '4 The seventh and eighth patients carried the clinical diagnosis of Alzheimer's Disease, one in its classic form"-and the other in the well-described setting of Trisomy 21 (Down's syndrome). '6'8 The ninth patient was a 14-year-old girl with a familial progressive myoclonic epilepsy. The tenth patient had a degenerative disease of unknown nature. The last patient had typical petit mal epilepsy with 3 Hz spike and wave paroxysms on EEG and a strong family history. All patients were taking at least one anticonvulsant agent.
EMG was recorded with pairs of surface electrodes placed longitudinally, 2-3 cm apart, over the mid-portion of the muscle. EEG was recorded with a Grass electroencephalograph in referential linkage to ipsilateral ears with gold cup electrodes positioned in accordance with the 10-20 system (fig 1) ; the frequency response range was 1 to 35 or 70 Hz. The electrical signals were amplified and led to a PDP-11 computer which collected and sometimes averaged the data. Four to sixteen simultaneous data channels were employed. Computer collection was triggered by an event in one of the channels (using a Schmidt trigger pulse); events before and after the trigger could be recorded. The sensitivity of the trigger was set so that a trigger occurred only with definite jerks and not with occasional low level background EMG activity; by doing this, small 
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In three subjects represe"nting both those with the minor twitches and the subgroup with the larger jerks jerk-locked recording was performed from right and left arms; in every case the same bifrontocentral negative potential was generated.
Myoclonic jerks in patient 9 involved cranial nerve muscles. Simultaneous recording of orbicularis oculi and sternocleidomastoid showed that the former muscle always preceded the latter muscle when they were both active in the same jerk (fig 8) . I [300/uV 200 300 400 500 600 700 800 900 1000
Time (ms) and non-specific thalamic nuclei (which make up the "centrencephalon") and the cerebral cortex.2425 The abnormal discharge could arise subcortically and disturb the function and electrical activity of an otherwise quiescent, non-paroxysmally active cortex;26-32 motor manifestations could arise from a direct spinal projection of the subcortical focus or from the secondary discharge from cortex or both. Alternatively, the subcortical discharges could be normal and the response of the cortex hyperactive;24 motor manifestations could arise from a direct effect of cortex or from cortical facilitation of the normal subcortical descending projections. Of course, both subcortical and cortical structures could be abnormal.3 Activation of the seventh cranial nerve before the eleventh cranial nerve, as seen in patient 9, suggests that the origin of the impulse must be at least as cephalad as the pons (putting it higher than the We are attracted to the primary generalised mechanism because of the EEG topography of the cerebral event correlating with the myoclonic jerk. Stimulation of the non-specific thalamus gives rise to a bilateral frontocentral "i recruiting response" of the cortex.34 If the cortex is asleep, spindles are produced, and, if it is hyperactive, spike and wave is produced;35 both patterns have the same bilateral frontocentral topography. The remarkable 8 Hz pattern in patient 3 might well be identical to a recruiting response (fig 6) . In the other cases reported here a hyperactive cortex is probably also important in generating the electrophysiological abnormality. Certainly the cortical event always precedes the myoclonus. This is unlike reticular reflex myoclonus where the abnormal discharge appears to originate in the medullary reticular formation; the EEG spike Dawson,4 in his landmark study attempting to correlate EMG discharges with EEG events, observed that large myoclonic jerks tended to be associated with a brief, time-locked cerebral potential whereas mild muscular twitchings were more loosely associated with spike-wave activity. Though not exact, strong trends in our data support Dawson' s notions. In eight of nine subjects slow waves, often part of a spike-wave discharge, loosely co-existed with minor finger/hand twitches. And of the three patients with larger limb jerks two did manifest a time-locked cerebral potential of shorter duration.
The twitching, tremulous fingers and hands frequently referred to throughout this paper are of some interest since they are clinically similar to the "minipolymyoclonus' of Spiro36 and the "contraction pesudotremor" of Riggs et al. 37 (table 3) . The fasciculatory manifestations of lower motor neuron disorders lack central synchronisation of multiple muscles and any relationship to electrocerebral events. Enhanced physiological and essential tremors also occur without regard to EEG activity but, additionally, are absent at rest and are generated by EMG discharges 50-150 ms in duration. 44 We cannot comment upon the EMG correlate of Kinsbourne' s myoclonic encephalopathy since, to our knowledge, this has not been reported; a sufficient distinction can be attained, however, with recognition of the normal EEG.
